By making a special product Banach space and using the famous result of Covitz and Nadler on fixed point of multifunctions we investigate the existence of a solution for a system of fractional finite difference inclusions via some boundary conditions. We provide an example to illustrate our main result.
Introduction

There are many works about different applied models by using distinct types of fractional derivatives via or without singular kernel ([-]), discrete fractional boundary value problems within the Riesz space cases ([, ]), finite difference calculations ([-]), distinct types of fractional finite difference equations ([-])
, and some equations including the nabla operator ([-]). In fact, working on discrete fractional boundary value problems is useful for modeling in distinct thermal or physical sciences, including steady heat flows, heat-transfer problems, description of anomalous diffusions, and so on. This leads us to working on discrete calculations, whereas there is also rich work on continuous fractional ones. It is well known that each differential equation is a particular case of a related differential inclusion. For this reason, we better investigate fractional inclusions. It seems that researchers of thermal sciences (and some other related fields) will investigate more systems of discrete fractional boundary value inclusions in the future. Recently, some results on fractional finite difference inclusions have been obtained ([, ]).
As is well known, the gamma function has some known properties such as (z + ) = z (z) and (n) = (n -)! for all n ∈ N. It is well known that the falling function is defined by t ν = (t+) (t+-ν) for all t, ν ∈ R whenever the right-hand side is defined ([]). If t +  -ν is a pole of the gamma function and t + is not a pole, then we define t ν =  ([]). We can verify that ν ν = ν ν- = (ν + ) and t ν+ = (t -ν)t ν . We use the notations N a = {a, a + , a + , . . . } for all a ∈ R and N b a = {a, a + , a + , . . . , b} for all real numbers a and b whenever b -a is a natural number ([]). Let ν >  be such that m - < ν ≤ m for some natural number m. Then the νth fractional sum of f based at a is defined by -ν- f (k) for all t ∈ N a+m-ν (see [] and [] ).
To use the Covitz-Nadler theorem in our main result, we need to introduce some notion about multifunctions on metric spaces. Let (X, d) be a metric space. Denote by P(X),  X , P c (X), and P cp (X) the class of all subsets, the class of all nonempty subsets, the class of all closed subsets, and the class of all compact subsets of X, respectively. A mapping Q : X →  X is called a multifunction on X, and u ∈ X is called a fixed point of Q when-
In , Covitz and Nadler [] proved that each contractive closed-valued multifunction on a complete metric space has a fixed point. In , Goodrich [] investigated the general discrete fractional boundary problem 
tifunction. Also, they investigated the fractional finite difference inclusion
. By mixing ideas of the works, we investigate the existence of a solution for the k-dimensional system of fractional difference inclusions
with boundary conditions
For prove of our main results, we need the following results.
μ- for all t for which both sides are well defined. Also,
where c  , . . . , c m ∈ R are some constants.
Main results
Now, we are ready to provide our main results. 
and so c  = -
Hence,
G(t, s)y(s).
Now, let x  be a solution for the sum equation
On the other hand, it is easy to check that
is a solution for the equation
Now, we are ready to provide our result on the existence of a solution for the kdimensional system of fractional finite difference inclusions (). Let i ∈ {, . . . , k} be given, and X i be the set of all functions x : N b+ν i ν i - → R endowed with the norm
We show that (X , · X ) is a Banach space. Let {x n } be a Cauchy sequence in X , and let >  be arbitrary. Choose a natural number N such that x n -x m < for all m, n > N . Then we get max t∈N b+ν+
Since R is complete, there are real numbers x(t), z(t), w(t), p(t), and q(t) such that
. This implies that there exists a nat-
and n > M. Thus,
This shows that X is a Banach space. Define the set of selections of
Assume that F i :
. . , k, and x  , . . . , x k , z  , . . . , z k ∈ R. Then the system of fractional difference inclusions () has a solution.
, and so the set
where
We show that the multifunction T has a fixed point. First, we prove that 
. . , x k ), and so the multifunction T has closed values. Since T is a compact-valued multifunction, it is easy to see that T(x  , . . . , x k ) is a bounded set in X for all (x  , . . . ,
and
= , we obtain
we get
. . .
and so
ν i - , and similarly
By the result of Covitz and Nadler there exists x * ∈ X such that x * ∈ T(x * ). We can check that x * is a solution for the system of fractional difference inclusions ().
The following example illustrates our main result.
Example  Consider the two-dimensional system of fractional difference inclusions
with the boundary conditions . , y  , . . . , y  , z  , . . . , z  ∈ R. Now, using Theorem ., we conclude that problem () has a solution.
